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Fig. 1. Thermophysical properties of liquid-solid phase transition for ternary (Cog.5Cug.5)100—zSng alloys:

(a) Selection of the alloy compositions in phase diagram; (b) liquidus and solidus temperatures; (c) latent

heat of fusion; (d) undercooling.
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Fig. 2. (color online) DSC thermograms of ternary (Cog.5Cuo.5)100—zSns alloys: (a) Heating curves; (b) cooling curves.
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Fig. 3. Solidification structure characteristics of ternary (Cog.5Cuo.5)100—zSn, alloys at room temperature under

10 K-min~! cooling rate: (a) Cos5Cuss5Snig alloy; (b) Cos0CusoSnag alloy; (c) CozsCussSnso alloy; (d) CozoCuszoSnag

alloy; (e) Co25Cu2sSnsg alloy; (f) volume fractions of (Co) and Co3Sna phases versus Sn content.

M Sn FEHt— B EE 40 at% B, WA =T
CosoCusoSnag & & AL CosSna A, HIE
&55%0035(3113581130 %ﬁ%%ﬂi*aﬁ;#&%fu
B2 (b) AT A, 256 BRI T 21276 K
I, #1142 CogSng AHEAZ, o A& 77 :0E K,
K3 (d) fros. 22 2987 K, CusSn

MHMMEEHEER T H, YERESE - PHEKE
897 KR, i B 55 ¥ 75 4 U, HR 4 Chen % [12)
I 90 &5 SR, HE W 12 TR U SF I ) AH AR T B A
L+Co3Sny — CugSns+CusSn. MK 3 (d) 7 LLE
i, (CugSns+CusSn) B3 i H L 3 F A T HI4E
CozSny FHEL 2 [8].

228101-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 65, No. 22 (2016) 228101

#1 =J0(Cop.5Cu0.5)100—z Ny BB 1L A AT T BFIHIAE A A IR T FAH 2 Ak

Table 1. Primary phase and phase constitutions at room temperature under near-equilibrium condition of

solidified ternary (Cog.5Cug.5)100—2Sng alloys.
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Fig. 4. (color online) The thermophysical properties of solid ternary (Cog.5Cug.5)100—z5nz alloys change

with temperature: (a) Thermal diffusion coefficient; (b) specific heat.
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Cp57293 = 379.58 — 2.20x. (8)
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Abstract

The thermophysical properties and liquid-solid phase transition characteristics of ternary (Coo.5Cuo.5)100—2Snz(z =
10, 20, 30, 40 and 50 at%) alloys are systematically investigated. The liquidus temperature and latent heat of fusion,
as well as the undercooling are determined by differential scanning calorimetry (DSC) method. Based on the measured
data, their relationships with Sn content are fitted by polynomial functions. The liquidus temperature shows a decreasing
tendency with the increase of Sn content. The undercooling of liquid (Cog.5Cuo.5)100—2Sns alloys significantly increases
with increasing Sn amount, indicating that the addition of Sn element enhances the undercoolability. By using the
laser-flash and DSC methods, the thermal diffusion coefficients and specific heats of solid ternary (Cog.5Cuo.5)100—2Snx
alloys are respectively measured in a temperature range from 293 to 473 K. The thermal diffusion coefficients increase

2.5~ for ternary

linearly as temperature rises. The thermal diffusion coefficient varies from 1.06 x 1075 to 1.12 x 1075 m
Co45CussSny¢ alloy, which is close to that of Co element but much lower than those of Cu and Sn elements in the same
temperature range. However, the thermal diffusion coefficients of other (Coo.5Cug.5)100—=Sn, alloys are far less than
that of ternary CossCussSnig alloy. The specific heat shows an increasing trend with temperature, and drops apparently
with increasing Sn amount. From the measured thermal diffusion coefficients, specific heats and densities, the thermal
conductivities of ternary (Cog.5Cuo.5)100—2Sns alloys at 293 K are derived. With the Sn content increasing up to 40 at%,
the thermal conductivities for (Cog.5Cuo.5)100—=zSns alloys monotonically decrease from 33.83 to 7.90 W-m 1K™, and
subsequently increases slightly when the Sn content further increases up to 50 at%. In addition, on the basis of the DSC
curves and solidification microstructures, the liquid-solid phase transitions are also explored. When the Sn content is
less than 30 at%, the primary (Co) phase appears as coarse dendrites, whose volume fraction decreases as Sn content
increases. Once Sn content exceeds 30 at%, the Cos3Sny phase preferentially nucleates and grows during solidification,
which occupies about 89% volume in the solidified Coz0CusoSngo alloy. The phase constitution investigation indicates
that with the increase of the Sn content, the (Cu) solid solution phase disappears, whereas intermetallic compounds,
including Cu415n11, CusSn, and CueSns phases successively precipitate from the alloy melts. The (Sn) solid solution

phase even appears when Sn amount reaches 50 at%.

Keywords: thermophysical property, liquid-solid phase transition, thermal diffusion coefficient, specific
heat
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